Aloof Transmission Electron Energy-Loss Spectroscopy (EELS)
and its Application to Nanostructures

Quantum confinement in carbon nanotubes
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What aloof EELS is:
Electron beam in transmission 7 minutes 12 minutes

electron microscope (TEM)
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Characteristic surface charge density waves
make peaks in energy loss signal.
o « Surface plasmons

« Direct interband transitions
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A nanometer-resolution probe of a material's surface electronic properties Data analysis

(Similar sort of information as you can get optically, but easily obtained from a single nanostructure (or even a localized part of
one) at atime)

Sample is isolated in vacuum. No substrate effects.

Vastly reduced sample damage and heating compared to penetrating EELS. Electron does not
strike material during spectrum acquisition.

Separate out interesting signals from uninteresting ones just by choosing where to put the beam. 1 ‘Comparison of background subtraction methods
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Future microscopes, future possibilities
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